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Abstract
$QRYHUYLHZRI WKHVWXGLHVGHYHORSHGIRUPDULWLPHSLQHPinus pinaster 
$LWRQLQWKHUHJLRQVRI FHQWUDOLQODQG3RUWXJDOLVSUHVHQWHG
$VHWRI PRGHOVZDVGHYHORSHGZKLFKZLOODOORZWKHSUHGLFWLRQRI LQGLYL-
GXDOWUHHRYHUEDUNWRWDOYROXPHDQGPHUFKDQWDEOHYROXPHWRDQ\PHUFKDQ-
WDEOHOLPLWIRUERWKVSHFLHVDQGUHJLRQWRVXSSRUWPDQDJHPHQWGHFLVLRQV
This earlier set of  equations referred to above was also included as 
FRPSRQHQWV LQD VLQJOH WUHHJURZWKDQG\LHOGPRGHOGHYHORSHG IRU WKH
QDWXUDOO\UHJHQHUDWHGSXUHXQHYHQDJHGPDULWLPHSLQHVWDQGVLQFHQWUDO
inland Portugal. 
7KHWUHHJURZWKDQG\LHOGPRGHOQDPHG3%,552/FRQVLVWVLQDV\VWHP
RI VXEPRGHOVIRUWUHHKHLJKWVLWHTXDOLW\WUHHDJHDYHUDJHFURZQUDWLRWUHH
YROXPHVWUHHOLVWUHFUXLWPHQWPRUWDOLW\DQGKDUYHVWLQJDQQXDOWUHHGLD-
PHWHULQFUHPHQWDQGDQQXDOGRPLQDQWKHLJKWJURZWKSUHGLFWLRQV,Q3RU-
WXJDOLWZLOODOORZPRUHDFFXUDWHSUHGLFWLRQVIRUWKHQDWXUDOO\UHJHQHUDWHG
PDULWLPHSLQHVWDQGV
$QHFRQRPLFDQDO\VLVRI WKHVLOYLFXOWXUDOSUHVFULSWLRQVDYDLODEOHIRUVSH-
FLHVPDQDJHPHQWZDVDOVRSHUIRUPHG6HYHQVLOYLFXOWXUDOVFHQDULRVIRUSXUH
DQGHYHQDJHGPDULWLPHSLQHVWDQGVZHUHDQDO\VHG7KHDQDO\VLVUHVXOWVSUR-
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YHG WKH VHOHFWLRQRI  DQ LQWHQVLYHPDQDJHPHQW VWDQGSUHVFULSWLRQ WKDW LV
XVHGDVDJXLGH IRU UHIRUHVWDWLRQSURMHFWVXVLQJDUWLÀFLDO UHJHQHUDWLRQE\
SODQWDWLRQZKHQWKHPDLQJRDOLVURXQGZRRG\LHOG)RUDUHDVRI QDWXUDO
UHJHQHUDWLRQDIXOO\VWRFNHGVWDQGSUHVFULSWLRQSXOSZRRG\LHOGRULHQWHG
was selected. This prescription enables saving in site preparation and plan-
WDWLRQFRVWVDQGDWWKHPRPHQWLWLVWKHPRVWVXLWDEOHIRUWKHH[LVWLQJQD-
WXUDOO\UHJHQHUDWHGPDULWLPHSLQHVWDQGVRI 3RUWXJXHVHSULYDWHIRUHVWDUHDV
)LQDOO\DPHWKRGRORJLFDODSSURDFKIRUIRUHVWSURGXFWLYLW\PDSSLQJLQD
*HRJUDSKLFDO,QIRUPDWLRQ6\VWHP*,6XVLQJJHRVWDWLVWLFDOWRROVZDVGH-
YHORSHG)RUHVWSURGXFWLYLW\PDSVZHUHSURGXFHGDVODUJHVFDOHPRGHOVWR
EHXVHGDVDWKHPDWLFOD\HULQD*,6VXSSRUWLQJIRUHVWPDQDJHPHQWGHFL-
VLRQV)RUHVWSURGXFWLYLW\FRXOGEHHVWLPDWHGLQDUHDVZKHUHQRLQYHQWRU\
GDWDZHUHDYDLODEOHDQGLWFRXOGEHXVHGDVDJXLGHOLQHIRUGHÀQLQJWKHEHVW
DUHDVIRUIXWXUHIRUHVWU\SURGXFWLRQ
Keywords,QYHQWRU\0RGHOOLQJ0DULWLPHSLQH5HPRWH6HQVLQJ*HRJUD-
SKLFDO,QIRUPDWLRQ6\VWHPV*HRVWDWLVWLFV
Resumo
$RORQJRGRV~OWLPRVDQRVWHPVHGHVHQYROYLGRQD(VFROD6XSHULRU
$JUiULDGH&DVWHOR%UDQFRXPFRQMXQWRGHWUDEDOKRVSURMHWRVHVHUYLoRV
jFRPXQLGDGHQDViUHDVGD(QJHQKDULD)ORUHVWDOHGR2UGHQDPHQWRGRV
5HFXUVRV1DWXUDLV1HVWDFRQIHUrQFLDLUmRVHUDSUHVHQWDGRVDOJXQVGRVUH-
sultados obtidos.
2GHOLQHDPHQWRH[SHULPHQWDOGRVHVWXGRVVREUHDÁRUHVWDGHSLQKHLUR
EUDYRGD UHJLmR IRL VXSRUWDGR UHFRUUHQGRD WpFQLFDVGDGHWHFomR UHPRWD
'5(VWHVHVWXGRVSHUPLWLUDPGLDJQRVWLFDUTXHQDVXDJHQHUDOLGDGHRV
SRYRDPHQWRVGHSLQKHLUREUDYRGDUHJLmRVHHVWDEHOHFHUDPSRUUHJHQHUDomR
QDWXUDOGHVHQYROYHQGRHVWUXWXUDVHWiULDVLUUHJXODUHVHQFRQWUDQGRVHVREUH-
ORWDGRVHFDUHFHQGRGHXPDJHVWmRWpFQLFD
3DUDRDSRLRjJHVWmRGHVWHVSRYRDPHQWRVIRUDPGHVHQYROYLGRVGLYHU-
VRVPRGHORVDRQtYHOGDiUYRUHLQGLYLGXDOGHVLJQDGDPHQWHXPDHTXDomRGH
SUHGLomRGDDOWXUDWRWDOXPDHTXDomRGHYROXPHWRWDOHTXDo}HVGHYROXPH
SHUFHQWXDOHPIXQomRGHXPDDOWXUDGHFRUWHHHPIXQomRGHXPGLkPHWUR
GHFRUWHXPDHTXDomRGHSHUÀOGHWURQFRHXPVLVWHPDGHHTXDo}HVFRP-
SDWtYHLV(VWHVPRGHORVSHUPLWHPVLPXODURVYROXPHVWRWDLVHPHUFDQWLVGRV
SRYRDPHQWRVGHSLQKHLUREUDYRGDUHJLmRGH&DVWHOR%UDQFR
(VWHVPRGHORVDSyVFDOLEUDomRIRUDPLQFRUSRUDGRVQRPRGHORGHFUHVFL-
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PHQWRHSURGXomRTXHVHGHVHQYROYHXSDUDRVSRYRDPHQWRVGHSLQKHLUREUDYR
QDWXUDLVRULJLQDGRVSRUUHJHQHUDomRQDWXUDOHGHHVWUXWXUDLUUHJXODUGDUHJLmR
)RUDPWDPEpPDOYRGHDYDOLDomRGHHÀFLrQFLDHFRQyPLFDRVPRGHORV
GHVLOYLFXOWXUDH[LVWHQWHVSDUDDHVSpFLH5HVXOWRXGDDQiOLVHTXHRPRGHOR
GHVLOYLFXOWXUDSURSRVWRSRU/RXURHWDOVHUHYHORXFRPRRPDLVHÀ-
FLHQWHSDUDDFRQGXomRGRVSRYRDPHQWRVGHSLQKHLUREUDYRLQVWDODGRVSRU
SODQWDomRSDUDRREMHFWLYRGHSURGXomRGH OHQKRGHJUDQGHVGLPHQV}HV
3DUDRFDVRGRVSRYRDPHQWRVGHSLQKHLUREUDYRQDWXUDLVRULJLQDGRVSRU
UHJHQHUDomRQDWXUDORPRGHORGHVLOYLFXOWXUDSURSRVWRSRU2OLYHLUD
RULHQWDGRSDUDRREMHFWLYRGHSURGXomROHQKRGHSHTXHQDVGLPHQV}HVIRL
RTXHVHSURYRXVHURPDLVHÀFLHQWHHFRQRPLFDPHQWH
)RLGHVHQYROYLGDXPDPHWRGRORJLDHP6,*DSRLDGDSRUWpFQLFDVGHJHR-
HVWDWtVWLFDHPTXHVHUHDOL]RXDLQWHJUDomRGHXPGRVPRGHORVGHVHQYROYL-
GRVSDUDDHVSpFLHHUHJLmRDUHODomRKLSVRPpWULFDGDTXDOLGDGHGHHVWDomR
7DO SHUPLWLX SURGX]LU FDUWDV GH SURGXWLYLGDGH SDUD RV SRYRDPHQWRV GH
SLQKHLUREUDYRHLQFRUSRUDUHVWHVQtYHLVGHLQIRUPDomRHPDQiOLVHVHVSD-
FLDLVIXWXUDV(VWDVFDUWDVSHUPLWHPLGHQWLÀFDUDViUHDVGHPDLRUSRWHQFLDO
SURGXWLYRGHVWD HVSpFLH H DSRLDU DGHFLVmRQRTXH WRFD DRRUGHQDPHQWR
ÁRUHVWDOIXQomRSURGXomR
3RUÀPUHIHULXVHD LPSRUWkQFLDGDIXVmRH LQWHJUDomRGHGDGRVJHR-
UHIHUHQFLDGRV HP6LVWHPDV GH ,QIRUPDomR*HRJUiÀFD 6,* REWLGRV GH
YiULDVIRQWHVFRPRLQYHQWiULRVGHFDPSRLPDJHQVREWLGRVSRU'5GDGRV
FOLPiWLFRVHGiÀFRVHWRSRJUiÀFRVQRkPELWRGDPRGHODomRHVSDFLDO
Palavras Chave,QYHQWiULR0RGHODomR3LQKHLUREUDYR'HWHFomR5HPR-
WD6LVWHPDVGH,QIRUPDomR*HRJUiÀFD*HRHVWDWtVWLFD
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